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Medical literature is replete with references to the alterations in the physiologic
responses of the various systems of the body resulting from repeated tobacco and
tobacco-smoke exposure. The role of tobacco has been accepted as a contribu-
tory factor in gastrointestinal disorders, cardiac syndromes, and peripheral
vascular diseases (Buerger's disease notably). The inherent fundamental capac-
ity of susceptible individuals to respond vasospastically to tobacco determines
in most instances, the character and degree of the altered cellular response. The
past decade has witnessed intense interest and considerable research in the at-
tempt to evaluate the role of tobacco in the production of symptoms.
The mechanism for the exertion of this vasospastic effect is still under consid-
eration. It has been proper to suspect that tobacco exerts its ill effects through
chemical or toxic changes. These, however, could not embrace the selective
production of tissue alterations in certain individuals and not in others. The
concept of allergy encompasses such singular differences in response.
In 1932, Harkavy, Hebald, and Silbert (1) reported positive tobacco skin re-
actions in 83% of 68 patients with thromboangiitis obliterans. They also found
that only 10% of the control smokers gave similar reactions. It was their ob-
servation that the ragweed pollen reactors usually gave positive skin tests to
tobacco. In the group studied there were only two patients who reacted to rag-
weed alone.
Later, Sulzberger (2) reported that 78% of his thromboangiitis obliterans cases
reacted positively to tobacco. Of his non-smokers without this peripheral vas-
cular disease, 16% reacted to tobacco. Similar reactions were observed in 36%
of his smokers without Buerger's disease. He stated that nicotine was of little
or no importance in tobacco sensitization.
Harkavy supplemented his investigations with further clinical and lal )oratory
experiments in support of the theory of the allergenic activity of tobacco in cer-
tain vascular disturbances (3, 4, 5, 6).
The work presented here was undertaken with the desire to determine the fre-
quency of occurrence of positive skin reactions to tobacco in a group of patients
with vascular diseases as compared with an analogous group of apparently
healthy subjects.
'This survey was made possible through the cooperation and courtesy of Drs. J. Hark-
avy, S. Silbert, and G. Baehr of Mt. Sinai Hospital, New York City.
Thanks are also due the late Mr. I. C. Matheny of the Pittsburgh Young Men's
Christian Association.
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The experimental group comprised almost one hundred male patients taken
from the Peripheral Vascular Disease Clinic and the Medical Wards of Mount
Sinai Hospital of New York City. This group was divided into 44 proven cases
of Thromboangiitis Obliterans, 31 patients with peripheral circulatory dis-
turbances due to Arteriosclerosis, and 18 patients with Coronary Artery Disease.
For purposes of comparison, skin tests were performed on one hundred male
subjects (controls) who were apparently healthy and selected at random from
the physical education classes of the Y.M.C.A. of Pittsburgh; their age distribu-
tion compared with that of the experimental group as shown in table 1.
The following routine was observed in each case. After noting the age, na-
tionality, marital status, and tobacco habits (as to type and quantity), the
presence of personal and/or familial allergy, the history included interrogation
TABLE 1
Age distribution
REARS TAO. COR. DIS. AS. CONTROLS
15—19 11
20—24 38
25—29 6 16
30—34 5 15
35—39 9 2 9
40—44 10 3 1 2
45—49 9 4 3 1
50—54 3 4 4 7
55—59 2 2 10
60—64 2 8
65—69 1 4
70—74 1 1
Totals 44 18 31 100
concerning the existence of symptoms believed to be associated with tobacco
exposure.
Those referable to the cardiovascular system included palpitation, premature
beats, precordial distress; to the gastrointestinal system——indigestion, heartburn,
flatulence; to the extremities—pain (intermittent claudication) on walking.
Intradermal tests on the upper arm were performed with the following extracts
in a 0.1 total nitrogen concentration; Burley, Virginia, Maryland, Xanthis, and
Mosaic Tobaccos, Ragweed and Timothy pollen, and Horse Epithelium.2 Tests
with Coca's solution and normal saline were used for controls. The tobacco
extracts were prepared according to the method of Coca (6). One-fiftieth of a
cubic centimeter was injected and the skin observed for immediate and delayed
reactions (24 to 48 hours). Positive reactions consisted of whealing with pseu-
2 Materials were prepared by Mr. George Brooks, allergy technician, Mt. Sinai Hospital,
New York City.
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dopod formation surrounded by a zone of erythema, and were recorded as one
pius, two plus, and three plus, according to the accepted standards of test inter-
pretations. Doubtful reactions were repeated.
OBSERVATIONS AND CONCLUSIONS ON SKIN REACTIONS OF CONTROL SUBJECTS
(TABLE 2)
1. Of those with positive personal and/or familial histories of allergy, 10%
gave positive reactions to tobaccos alone; 12.5% reacted to pollen-dander alone;
and 47.5% reacted to the tobacco-pollen-dander combination. 30% were non-
reactors to the test materials used.
2. Of those having negative allergic histories, 15% reacted positively to tobac-
cos alone, while 16.6% reacted to pollen-dander alone, and 21.6% to tobacco-
pollen-dander. The remainder or 46.8% were non-reactors.
TABLE 2
Analysis of skin reactions
EXPESIMENTAL93 CASES CONTROL—lOS CASES
T.A.O.—44 Cor. Dis.—18 A.S.—31 Smokers—6l Non-smokers—39
P.11. N.H. P.H. N.H. P.H. N.H. P.R. N.H. PH. N.H.
Positive reactions to
tobaccos alone 4 25 4 9 3 13 3 2 1 7
Positive reactions to
pollen alone 0 0 0 0 1 0 2 4 3 6
Positive reactions to
tobacco and pollen. 5 5 1 1 2 1 15 10 4 3
Non-reactors 0 5 0 3 1 10 25 15
TAO., thromboangiitis obliterans; Cor. Dis., coronary artery disease; A.S., arterio-
sclerotic peripheral vascular disease; P.11., positive history of allergy; N.H., negative his-
tory of allergy.
Note: the reference to "pollen alone" signifies the ragweed-timothy-horse dander com-
bination.
3. In all, regardless of history, 13% in this group reacted to tobaccos alone,
15%to pollen-dander alone, and 32%to the combination;40%were non-reactors.
OBSERVATIONS AND CONCLUSIONS ON EXPERiMENTAL SUBJECTS (TABLE 2)
A. Thromboangiitis obliterans
1. Of those with positive histories of allergy, 44% reacted to tobacco alone,
none to pollen-dander alone, and 55% to combinations of all.
2. Among those with negative allergic histories, 71 .4% reacted to tobaccos
alone, none to pollen-dander alone, and 14.2% to combinations; the remainder
were non-reactors.
3. In all, regardless of history, 65.8% reacted to tobaccos alone, none to pollen-
dander alone, 22.7% to combinations, and 11.5% were non-reactors.
The fact that a much greater percentage of the Buerger's disease patients
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TABLE 3
Skin reactions in patients with thromboangiitis obliterans
NUMBER IN. AGE fIST. B C N V X N N T HE
1 A.L. 31 No 0 0 0 0 0 0 0 0 0
2 E.F. 30 Yes +++ +++ ++ ++ + 0 0 0
3 F.J. 47 No 0 0 0 0 0 0 0
4 W.D. 28 No 0 0 0 0 0 0 0 0
5 H.L. 45 No 0 0 0 0 + 0 0 0
6 J.L. 47 No + 0 0 0 0 0 0 0
7 P.1. 45 No 0 0 0 0 0 0 0 0
8 P. K. 52 Yes ++ + + + 0 0 0 0
9 C.N. 43 No 0 0 0 0 0 0 0 0
10 W. S. 40 No + ++ ++ + + 0 0 0
11 S.S. 54 No ++ + + + 0 0 0
12 M.Z. 35 No 0 0 0 0 0 0 0 0
13 S.A. 38 Yes + 0 0 0 0 0 0 0
14 J.B. 37 No 0 0 0 0 0 0 0
15 L.A. 47 No 0 0 + 0 0 0
16 R.G. 25 No ++ + 0 0 ++ 0 0 0
17 M. G. 40 No + 0 0 + 0 0 0
18 J.R. 40 No ++ + 0 0 0 0 0 0
19 J.T. 28 No + + 0 0 0 0 0 0
20 R.B. 56 No 0 + 0 0 + 0 0 0
21 P.S. 31 Yes 0 0 0 0 + 0
22 M.K. 29 No ++ ++ + + + + 0 0
23 I. R. 47 No 0 0 0 0 0 0
24 Y. T. 43 No + + 0 0 0 0 0
25 ll.S. 39 No 0 0 0 0 0 0
26 S. R. 33 Yes ++ + 0 0 + 0 0 0
27 H.B. 50 No ++ ++ ++ ++ + 0 0
28 M.K. 38 Yes ++ +++ + +++ ++ + 0 0
29 S.G. 45 Yes 0 0 0 0 0
30 1{.R. 37 No + + ++ + + 0 0 0
31 A.P. 36 No ++ ++ + + + 0 0 0
32 J. F. 32 No + + 0 0 + 0 0 0
33 SR. 36 No 0 0 0 0 0 + 0 0 0
34 C. S. 55 No + + + + + 0 0 0
35 J. P. 44 No ++ ++ + + ++ 0 0 0
36 C. S. 40 Yes + ++ ++ 0 0 + 0
37 I. T. 42 No + + + + 0 0 0 0 0
38 A.A. 39 No + 0 0 0 + 0 0 0
39 P.R. 41 No + 0 + 0 0
40 I.K. 46 Yes + 0 + 0 0 0 0 0 +
41 N.B. 45 No + + + 0 0 0
42 A.S. 29 No + 0 + 0 ,0 0 0 0
43 HZ. 42 No + 0 + + 0 ++ 0
44 L. F. 28 No 0 0 0 0 0 + 0 0 0
Refer to end of table 5.
All patients in this group are smokers.
with negative allergic histories gave positive tobacco reactions alone suggests
an etiologic relationship between tobacco and thromboangiitis obliterans.
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B. Coronary artery disease
1. This group consisted of five patients with positive histories of allergy. Of
these, four or 80% reacted positively to tobaccos alone, the remaining one to the
combined extracts.
2. Of the thirteen patients with negative histories of allergy, 69.2% reacted to
tobacco alone; 7.6% to combinations of all; the remainder were non-reactors.
3. Disregarding the histories, 72.2% reacted to tobacco alone, 11.1% to
combinations, and 16.7% were non-reactors.
TABLE 4
Skin reactions in patients with coronary disease
NUMBER IN. AGE lUST. B C M V X M 15 T RE
1 Ày. 47 No ++ 0 ++ 0 0 + 0 0 0
2 S.D. 56 No + + 0 0 0 0 0 0 0
3 S.S. 62 No 0 0 0 0 0 0 0 0 0
4 I.L. 52 No + 0 0 + 0 + 0 0 0
5 J.E. 45 No ++ ++ ++ ++ + 0 0 0
6 B.F. 45 No 0 + 0 + + 0 0 0
7 S.B. 53 Yes 0 + 0 0 0 0 0 0
8 S.P. 52 No ++ ++ + + + 0 0 0
9 B.S. 59 No 0 0 0 0 0 0 0 0
10 J.P. 64 Yes + + + ++ + 0 0 0
11 W.B. 38 No 0 0 + 0 0 0 + 0
12 H.G. 47 Yes ++ ++ 0 0 0 0
13 I. P. 52 No 0 ++ + + 0 0 0 0
14 L. S. 43 No +++ ++ +++ ++ + 0 0 0
15 C. M. 43 Yes Hypersensitive skin
16 J. M. 35 No + + 0 + 0 0 0 0
17 J.E. 60 Yes 0 0 0 + 0 0 0
18 A.S. 43 No 0 0 0 0 0 0 0 0
Refer to end of table 5.
All patients in this group were smokers except numbers 3, 7, 8.
C. Peripheral vascular disease due to arteriosclerosis
1. Among those having allergic histories, 42.8% reacted to tobaccos alone,
14.2% to pollen-dander alone, 28.8% to combinations, and 14.2% were non-
reactors.
2. Those with negative histories of allergy aggregated 54.1% reacting to
tobacco alone, 4.1% to combinations, and 41.8% as non-reactors.
3. Again disregarding the history of allergy, 51.6% reactcd to tobaccos alonc,
3.2% to pollen only, 9.6% to the combination, and 35.6% did not react at all.
The complete protocol of the experimental group is shown by tables 3, 4, and 5.
DISCUSSION
In interpreting tobacco skin reactions the same criteria should be applied as
those used in evaluating any other positive skin tests in allergy. The clinical
significance of a positive skin reaction must be established by the effects that the
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reacting substance induces on contact. In the matter of tobacco its excessive
use by patients with thromboangiitis obliterans has been repeatedly demon-
strated by various observers. According to Silbert cessation of smoking ar-
rests the progress of thromboangiitis obliterans whereas its resumption brings
TABLE 5
Skin reactions in patients with arteriosclerosis
NO. IN. AGE lIST. B C N V X N R T HE
1 M. L. 56 No Hypersensitive skin
2 M.B. 44 Yes 0 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 + 0 + 0 0 0 0
0 + 0 0 0 0 0
0 0 0 0 0 0 0 0 0
0 0 0 0 0 0 0
8 H. F. 51 Yes + + 0 + 0 0 ++ 0
9 A. H. 50 Yes 0 + 0 0 0 + 0 0
10 P.H. 59 No 0 0 0 0 0 0 0 0
11 A. A. 61 No 0 0 0 0 + 0 0 0
12 R. M. 55 No 0 0 0 0 + 0 0 0
13 B. S. 53 No 0 + 0 + + + 0 0
14 E.B. 60 No 0 0 0 0 0 0 0 0
15 M.M. 67 No 0 0 0 0 0 0 0 0
16 P.C. 47 No 0 0 0 + 0 0 0
17 M.F. 64 No ++ + 0 0 0 0 0
18 F. F. 48 No 0 0 0 0 0 0
19 B. S. 57 No Hypersensitive skin
20 D.N. 74 No 0 0 0 0 0 0 0 0
21 J. G. 59 Yes 0 0 0 0 0 ++ 0 0
22 L.D. 62 No 0 0 0 0 0 0 0 0
23 B.B. 64 No 0 0 0 + 0 0 024 RB. 60 No 0 0 0 0 0 0 0 0
25 J.V. 66 No 0 0 0 0 0 0 0 0
26 J. R. 60 Yes 0 0 0
.0 0
27 M.L. 58 No 0 + 0 0 0 0 0 0
28 F.F. 48 No + + + 0 0 0 0 0
29 S.G. 64 Yes 0 0 0 0 0 0 0 0
30 MS. 54 No 0 + + + + 0 0 0
31 N.M. 59 Yes 0 0 0 0 0 0
In., initials of patient; Hist., refers to presence of familial or personal allergy; B, Burley
tobacco; C, Coca's solution; M, Maryland tobacco; V, Virginia tobacco; X, Xanthis tobacco;
M, mosaic tobacco; R, ragweed pollen; T, timothy pollen; HE, horse epithelium.
All patients in this group were smokers, except case number 7.
about an exacerbation of the symptoms. This fact, when correlated with posi-
tive skin reactions and reagins to tobacco, demonstrated by Harkavy in 44 per
cent patients with thromboangiitis obliterans, endows the positive reactions to
tobacco with etiologic significance.
The occurrence of approximately seven times as many positive skin reactions
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to tobacco only in eases of thromboangiitis obliterans with negative histories of
allergy as compared with that found in the normal population indicates that
these reactions are not merely another manifestation of polyvalent skin sensi-
tivity generally characteristic of the atopic individual, but a specific skin sensi-
tivity, resulting from repeated absorption of this allergen. Irrespective therefore
of other possible, as yet unknown factors which might contribute to the develop-
ment of thromboangiitis obliterans, tobacco has been shown both clinically as
well as immunologically to be related to this disease.
The finding of 42 per cent of positive reactions to tobacco only, in smokers
with peripheral vascular disease over 45 years of age, a ratio of four to one, as
compared with the general population, suggests that tobacco hypersensitiveness
may contribute to the symptoms of intermittent claudication, etc., seen in these
older individuals. It has been noted clinically by Silbert that in patients desig-
nated as borderline cases of thromboangiitis obliterans and those in whom the
conclusive arteriosclerotic process is still in the early stages, cessation of smoking
improves the symptoms of pain and ability to walk, etc. The ultimate prog-
nosis, however, in such patients in contrast to that in the uncomplicated cases
of thromboangiitis obliterans depends on the progress of the underlying arterio-
sclerotic process which determines the outcome. In order to distinguish this
group of patients from the typical cases of thromboangiitis obliterans, Silbert
has drawn up certain criteria such as onset of the vascular disease after the age
of 45, the presence of certain stigmata of arteriosclerosis in other tissues, etc.
These diagnostic points may however be vitiated by the finding in pathological
sections of involved blood vessels, the coexistence of thromboangiitis obliterans
and arteriosclerosis in the same individual. With these facts in mind, Buerger
classified the older patients with peripheral vascular disease as follows.
1) Cases with undiscovered thromboangiitis obliterans which had been present
during early years (20 to 40), in whom vagne aches in the limbs, etc., were in-
sufficient for diagnosis, and which remained in an arrested nonprogressive state.
On reaching the ages of 50 and 65, or even older, these patients may develop a
moderate degree of arteriosclerotic disease with symptoms of peripheral vascular
disease. 2) Cases in which latent thromboangiitis obliterans is followed by
intensive arteriosclerosis. 3) Cases in which either relapsing thromboangiitis
obliterans or blood thrombosis in arteriosclerotic vessels leads to gangrene in
elderly individuals.
In the light of Buerger's observations it is interesting to find evidence of
tobacco hypersensitiveness in this older group of patients similar to that in the
uncomplicated cases of thromboangiitis obliterans. It may well be that the
predisposition to vascular disease which may be inherited by certain individuals
may express itself as Buerger surmised in a "susceptibility to thrombotic lesions
as well as degenerative ones." In a certain percentage of such patients, tobacco
allergy, which embraces hypersensitiveness to tobacco protein, its alkaloid
nicotine, or possibly certain combustion products, may therefore contribute to
the pathological changes included under the syndrome of "peripheral vascular
disease." The differences in the number of skin reactions to tobacco in the
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group of patients with so-called peripheral vascular disease as contrasted with
the uncomplicated cases of thromboangiitis obliterans may lie in the facts that
the former consists of individuals whose skins are less reactive on account of
age and also because under the rubric of pripheraI vascular disease are probably
contained patients. whose symptoms and signs, although similar in their ex-
ternal manifestations, are mediated by etiologic factors other than tobacco
allergy. It follows therefore that when tobacco hypersensitiveness is demon-
strated either clinically, by positive skin reactions or both, exclusion of tobacco
should be one of the prerequisites in treatment of patients with peripheral vascu-
lar disease.
Although the group of cases with coronary artery disease in this report is
rather small, we again find a ratio of 4.5 to 1 patients reacting to tobacco only,
as compared with the normal population despite the fact that the control age
group is younger. Recent publication by Willius, White and others have indi-
cated that smoking has a decided influence on the character of the electro-
cardiograms in certain individuals. The resulting abnormalities are reversible,
returning to normal following the discontinuance of tobacco. Harkavy has also
pointed out that 44 per cent of one hundred patients with coronary artery
disease not only showed positive reactions to tobacco, but out of fourteen patients
investigated for reagins to tobacco, eleven or 75 per cent, were positive. The
correlation between anginal attacks and smoking has been repeatedly pointed
out in the literature. The demonstration of positive skin reactions and tobacco
reagins in smokers with or without coronary artery disease, who develop symp-
toms of angina pectoris following the use of tobacco is evidence of the immuno-
logical mechanism involved in the elicitation of these symptoms. They also
emphasize the etiological role of tobacco in the production of the angina syn-
drome in certain susceptible individuals whose shock organ are the coronary
vessels.
I wish to express thanks to Earl B. Scott, Ph.D., who assisted in the compilation of the
statistics.
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